The polarographic behaviour of 3-mercapto-l, 2-propanediol (TSH) at the d.m.e. has been in vestigated in presence of 0.1 M NaC104 and 0.001% Triton X-100 with respect to the effects of changes in pH, concentration of TSH, drop time and temperature on the wave characteristics. A single well defined irreversible anodic wave was obtained over the entire pH range (1.84 -12.3) which was found to shift towards the more negative potential with the increase in pH. The Ell2 values obtained at different pH were used to evaluate the dissociation constant of sulphydryl group; the pK value has been found to be 9.25.
Mercapto acids and other sulphydryl compounds are very useful from analytical, biological and pharmaceutical point of view and, hence, the im por tance of this group of compounds has grown during the past few years. The polarographic behaviour of a number of such compounds viz. cy ste in e*, cystine 2, thioglycollic acid 3 and glutathione 4 have been reported by KOLTHOFF and co-workers.
S a x e n a and G u p t a have studied the polaro graphic behaviour of thiomalic a c id 5 and ß-mercapto propionic a c id 6. The literature reported so far is, however, silent on the polarographic behav iour of 3-m ercapto-l, 2-propanediol CHo(OH),
C H (O H )C H 2SH (referred to herein as TSH).
In view of the interesting results obtained by the earlier workers on the polarography of organosulphur compounds, it was considered worthwhile to undertake a detailed investigation of the electro chemical behaviour of 3-m ercapto-l, 2-propanediol at the d. m. e. The present contribution describes the effect of changes in pH, concentration of TSH, drop time and temperature on the characteristics of the wave. The values of dissociation constant of sulphydryl group (pK) and Kinetic parameters -a and K°^ h have also been evaluated. 1 I. M. K o l t h o f f an d C. B a r n u m , J. Amer. chem. Soc. 62, 3061 [1940] . 2 I. M. K o l t h o f f and C. B a r n u m . J. Amer. diem. Soc. 63, 520 [1941] . 3 D. L . L e u s s i n g and I. M. K o l t h o f f . J. electro-chem. Soc. 100, 344 [1953] ,
E x p erim en ta l
Reagents: 3-mercapto-l, 2-propanediol (90% Evans Chemetics, Inc., N. Y.) and Anal R. (BDH) reagents NaC104 , HC1, NaOH, HC104 etc. were used and their solutions prepared in doubly distilled air-free conducti vity water. Freshly prepared solutions were always used to avoid the effect of ageing and air oxidation. 0.001% Triton X-100 was used as the maximum sup pressor.
Apparatus: A Cambridge (General purpose) polarograph in conjunction with thermostated H-cell was used for recording current voltage curves. An external saturated calomel electrode connected to the cell by means of an agar bridge served as a reference elec trode. The capillary characteristics measured in 0.1 M NaC104 at £ d .e .= -0.1 V (S.C.E.) were m -1.587 mg/ sec; t = 2.74 secs (A = 65cm), and m2 3 f1 6 = 1.610 mg2/3 sec" i/2. Dissolved air was removed from the solution by bubbling oxygen-free nitrogen through the cell and a complete inert atmosphere was maintained over the solution during electrolysis. The necessary corrections for the residual current were made in determining all diffusion current data.
The pH measurements were made on a Cambridge bench pattern (null deflection type) pH meter with a wide range glass and dip type calomel electrodes.
Procedure: For eadi polarographic measurement, the solution to be polarographed was prepared in 25 ml volumetric flask by the addition of known volume of the standard solution so as to give the required con centrations of the various contents in 25 ml. Thorough-4 W. S t r i c k s and I. M. K o l t h o f f , J. Amer. chem. Soc. 74,4646 [1952] . 5 R. S. S a x e n a and K. C. 
R esults and D iscussion
Prelim inary experiments showed that TSH pro duces an anodic wave at all the pH values in the region 1.84 -12.3. The effects of the variation of pH, temperature, concentration of TSH and drop time have been studied with a view to recognise the characteristic of the wave. Conventional log plots showed that the anodic wave corresponds to an irreversible process and hence, it was found expe dient to apply K o u t e c k y 's 8 theoretical treatment as extended by M e i t e s and I s r a e l 9 for evaluating the Kinetic parameters (transfer coefficient, a and K b, h the formal rate constant). The dissociation constant of the sulphydryl group was determined by plotting Ei/t against pH. Collect. Czechoslov. diem. Commun. 18, 597 [1953] .
Eßect of pH:
Polarograms of 1.0 m M TSH were taken in 0.1 M NaC104 and 0.001% Triton X -100 in aqueous media at different pH values using Clark and Lubs buffer mixtures (Fig. 1 ) . TSH gave an anodic wave at all the pH values studied (pH 1.84 -12.3). It may be seen from Fig. 1, curve 1 that the reaction begins at a potential about 0.2 5 V and that no diffusion current region was established upto zero volt, although, a poorely defined diffusion current plateau is reached at positive potential. However, as the pH increases beyond pH 1.84, the diffusion current plateau becomes more defined even at negative potentials (Fig. 1, curve 2 -6 ) and well defined regular waves were obtained between pH 6.45 -12.3 (Fig. 1, curves 7-14) . All the studies were, therefore, made at pH 6.4 5 on which TSH gave a very well defined anodic wave. The analysis of the waves at all pH values ( 1 . In unbuffered medium the wave due to TSH is very ill-defined (Fig. 3, curve 1 ) . However, in 0.1 M H C I04 and 0.1 M NaOH, TSH produces well defined irreversible anodic waves (Fig. 3, curves 2 -3 ) . Table 3 . Effect of variation of temperature on wave charac teristic. 
Kinetic parameters for TSH:
w er e X = ( ' | ) ' 4 Kf.h -^,
in which t is droptime, D is diffusion coefficient of electroactive substance, Kf^ is the potential depen dent on the heterogeneous rate constant described by
where E is referred to S.C.E., i and i<\ are the current that actually flow at the end of the life of the drop at potential E and on the plateau of the wave respectively.
From the values of ifi^ at various selected poten tials, the corresponding values of function X may be obtained from the original tables of K o u t e c k y 8. Plotting log X vs £(i.e. , then permits values for both ■K°f, h and a n to be secured. For this purpose it is convenient to combine preceeding equations into
Thus a plot of log X vs E(j.e. shall be linear, by extrapolating it to E = 0 (vs. S.C .E .), the value of K°f, h can be obtained. Meanwhile a n is obtained from the slope of the line.
The -^ ^ and an intercept, where the quantity being plotted as abcissa is zero, which is equal to the parameter E°i/t , defined by the equation:
(9) rn n o , 0.05915 . 1.349 Kh E \ l2= -0 . 2 4 1 2 + -----------log -% a n DP
The anodic wave obeys essentially identical equa tions which may be obtained from those given above by replacing a n by -(1 -a)n and K°{t ^ by K°\)3 h 12* Hence for anodic waves, equations ( 8) and ( Thus it is apparent from the present investigation that in 0.1 M NaC104 and 0.001% Triton X -100 TSH produces an anodic wave, over the pH range 1.84 -1 2 .3, which is irreversible in nature. The wave height has been found to vary linearly with concentrations of TSH and the height of mercury column. The values of dissociation constant (pK valu e), a and £°b ,h were found to be 9 .2 5 , 0 .2 7 7 and 1 .7 3 8 x 1 0~4 cm /sec respectively.
